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(57) [©ft] 

[SIS] ft^-^ftkOfifrfeifKifflVNSr: t^r-#-5, *: 

V — Sri 0 0^-3 5 OX^X'fcl&i&mf-ZZb 
Ci9, «*«3S*s— IRSCT i O 2 • xH 2 0 (5t4>© 

t>*5, ¥*&^SBTL^ S 3 ~ 3 0 nmfO. 1~0. 5 c 
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[1**9 1 ] -ftftT i O 2 • x H 2 O 

amor* was*. 

m&&2\ mhMn&O- 1~0. 5cm3 g -l*3 
i^SlM! 3-30 nmf^$n5.i*« 1 IS« 
<r>y 9 

L-CitR&l Ufc^riS* Sritifi • * 
«5«L ftflki-S^i:*»«fc l t-5-«W;T i 0 2 • xH 
2O Kt©xll0~l. soiirefcs) i?*$n5iff 

fee 

WSl. fcm-tZZ bZW&tTzmjimm&o . l~ 
0. 5 cm 3 g- l43iV5p±&«J7LS^3~3 0 nmT* 
jj*S;K5ni*«21E*©* y^-7X5£{fc^*>"#?L# 

r t*#mti-s-jKS:T i O 2 • xH 2 0 (SCf©x 

tt0~l. 5©ffi-TfcS) T?*£;ft,5S!#:SlfE«<oy 

r t ZW&h-fZfflRMffifc 0 . 1~0. 5cm3g 
- l*5iUtT^*B?LS^3~3 0 nm-e^$*tSfg*3S 

2iB*©y ytf-^s&fcT^^^wigjfcfrfe, 

[9f*fi9] f^ = !?Afh77;Va^Kt*©i# 
r t £ #m 1 1" 5 ItA S # T t- * - * f fe « It 3 1 2 

Sts: t^#mt-rsii*«4. 5, 6. 7 X 8*5± 

mm 1 1 1 frmtmrnmis ioot~35 ottfc 

151 oe*©*y#-?;*Bkfc^*:'#?L#<0»ifcfr 



[0 0 0.1] 

[3SMO*-r*a«^»]'*»MB:itti?USa*J*#<, 
^ y*r««©¥*&fti?LSSr*-f *^ yft—y^mt'f- 

y^Tffi^icf&iiPLfcy ytf-^s^fc^^TLtMs 

[0 0 0 2] 

[«OSf] 1 980^ftO»j3»)^6l99 0^ft 

&i>m%£tltz. (#1^6 2-224 9 3 4 (1 9 8 
7), Bull. Chem. Soc. Jpn. , 63, 
1 5 35 (1990). Nature, 359, 710 

(1992) ) . j5^t-{4, mfoT-fis+mo&mwtfc 

##St fc J: t) £ Cfc 3E7L \c «fc 5 IMfcRjfc <t D ^Ttg% Sr. 
i: LT't>&B£*vCS-CV>3. TtftfeSKffitefi, JfeSSlc 

[0 0 0 3] gStfk^* ^TLflco^Wi L-Ttt, V^T 

£ #^tt©TT-*-* £#5 r (J. Che 

m. Soc. , Faraday Trans. , 94, 
3 1 6 1 (1 9 9 8) ) . f?y©7/V=^KCSf 

^ffl?L#$-5~l 5 nmCD^B^f&lJ^tS r t^Mfe^ 
fc, jKT^©fcfefw4 0 0 < C-e4^M^LT^.'7"T 
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[0 0 0 4 J ^<0\iti*®m&Mk LT Kfv'/l'!) XBfeSr 
Ztott*? V-Z8 0X.X5 BfflJnfffcU 

T-t^—^itm^ivX^^^^ (Chem. Mater. 
i 0, 1 4 6 8 (1 9 9 8) ) , 
[000 5] 

avofB^ft *fpT?« Ji U ^5 y y 7 
* mOe? & ^#7Lfr Sr«#t-#" 3 r £ £ g ft t£ ft £ t 

[0 00 6] 

u ^<n>&^m^x*&w*%f$L-rz>\cm<>-K 9 
[0007] 1-ftfc)*,, *»w»±fl:^iaj**, — «aT 

i 0 2 • xH 2 0 (St©xtlO~l. 5tf>firT?£>5) 
[0 00 8] 

#?Lff f±„ — SSisSt i o 2 • x h 2 ox*«$tvS'fb^«a 

^^^Ti-StroTfoSo — «SCfc*5VNTxH:0~-l. 5 

[00 0 9] *&W<D* ytf—rxmt^fi^&Uft 
is it; 2) Tk^axssrJte-f r^ici-o-cusi&i-sr *> 

[0 0 10] W1B<D^^ = 9Axh9T/V3=¥VK©JP 

KOJO*»*fci65.Kft'fl;^*»*«±T*)*Vtf i 
V\ fcf;?=!)Afh77/l'3^V'mtefflSt 
5„ :®f^-!)i»7 F77/l'a*->Kt LTtt, 
*'/K, yn;Jfdf->K, -fy**/ Kft^Sr*»f5Ci:*s 



4 

^evUfci LT^lJx.«2 0 0 %£AT\ eSL<lil0 0% 

srFfom&m^btiZo tfcmvote&mzi&cxmM • * 

[0 0 1 1 ] ftlc*j»«.axST?»4, #6>»%fcitJR*© 
f&8it±}*i§ • *5fcU fe*VNfi^/-/vftifo^«|^ 

[0 0 12] Sfelc, *JR^£*Srft«-r5^. ftjftfc 
HMRtt ft««ai^'ia»3SBl cd Ac fer-> <7— * SrE v \ 
09*.H£Si&fc^ U 2 0 0 "Ct'ftitS r t *»-C* 5c * 

t> ft*-?**. »fe^fc^fc«H:«iWft*fcR©»«-C*> 
[0013] 5«-ur#btbfcy y^-^^^-fb 

■«*.tf, SR^«ffcJ:5 6 0 < C#EcoDTA®^f-^|^ 

[0 0 14] 3|c38W©^ ytf-yxmfrf-f^&llfciD 
£&tt, Xi»lHl|»f jfflJ&K: J: 9 *a»=»Bi-* - t 

*T?t*. -ytrfr7<</i>9-*tiim\;Xm , & 
Ufc^g-, (1) *5it^ (2) OIiT#fctifc4^!fe 

^Jx.tf 20 = 25. 3° , 37. 8° x 4 8. 1 
0 „ 5 3. 9° , 5 5. 1° *3it56 2. 7° fc-^tv^e 
— 7*<F> (10 1) , (0 04), (2 00) \ 
(105). (211) fcit)! (204) WSxWiCn^. 

^llxtf (10 1) @»fi»Oi|Hiifi#S*^H-^$ 
[0 0 15] 

(1) «*©*attiMb^-^^©«Jtfelcik'<, ^Mi: 
ft 5 *jgflHtjSI Sr£>S t bft v * r. i: ^ h mftft ftS5tfe 

(2) *S!MISSm5;i:tJ;!)3nB 1 ~3 0n 

( 3 ) j*R««fsfc*i»*#T-e©««fcis-o#a r 
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(4) ^yj^T^TLK-fkKUK^XSSrjKKt L.*V^t 
(5T0. 1~0. 5 cm3 g - 1 <p±%tj:ffiK&m : & 

(6) T^-^SOSSitl.M^U »!!li:Lt^ 

lan, st*. mk ftm, ffi 

[0 0 16] 

[ooi7] %mm i 

1*3^3 0 0ml Olfff7o V§S^^t^4 0 g CD^* 
= 9AfF7^f y^aTjf^rv- Kir^®7(<2 OOmUJo 
xT^LfcSL 2 0#rag^g£)^T2§!9)!giffc„ 

^©IJlf7D :>'»g&£'IS2&*f t-Xtu ioo «Cfc*s 

>fbf^^O (1 0 1) , (004) , (20 0) ,• (1 
0 5), (2 11) *5itf (2 0 4) ttiSt52e = 
25. 3° , 37. 8° % 48. 1° , 53. 9° , 5 
5. 1° j3j;tF6 2. 7° t^o-Kif-^asSio5) 

tbfco (lo i) m^tD^wi^b^^fc^s^stt 

19. 1 nmffcofc, IR^rc.?gE*flS^f>*8t)fcx<D 
ffifi 1.11 X'h-otz. Jt^ffiati 2 2 5 m 2 g 
- 1 T\ ¥WfflHm-± 4 . 6 n m*Jit5«B?L^att 0 . 

26cm3g-l©^ yTK-^^^b^^^^TL^Tfc 

[0018] HJ£#!I 2 

TK^Sf&iaSSr l 5 ox:tL.tz&.m-immm 1 (ct£oT 
T^-^-^S^{(;^^^<b (101) , (004), 

(2 00), (1 0 5), (2 1 1) fc'ii; (2 0 4) 
\Zft%1rZ> 2 0 =2 5. 3° , 3 7. 8° , 4 8. 1 
° , 53. 9° , 55. 1° *3iO!6 2. 7° (d^n — 
K&^-^lgfcktWL,, (10 1) \El$rm.CD¥ffimfr 
^*fe/c^Bl^#ii2 3. OnmT'feofco m^ff«* 
ffi;o> xCOffifliO.' 7 7t*fcofc 0 Jt^ffi=»f4l 

6 2 m 2 g - 1 T'fcofc 0 5|r*&^?L=g{4 5 . 2 n mX'h 
•9, WL^WttO. 21cm3g-lffcot 

[0019] 3 
*.f&5LfoS.m* 2 0 Ott Lfc£W4|gJ£#l 1 ic^oT 

T^-^MgHfc^-^O (101), (004), 

(2 0 0), (1 0 5), (2 1 1) 3S£Tf (2 0 4) 
l-ffi^i"52 6 = 2 5. 3° , 3 7. 8° , 4 8. 1 



5 

° , 53. 9° , 55. 1° *5j;tf6 2. 7° (C^a — 
K^f-^^m^ejtvfc. (10 1) IhJSt^O^WI^ 
b*'*fc^Bl^l±2 8. 1 nmT-foofc, 
ffi^b*£>/fcx<DffiteO. 5 2ffcofc„ )t*E^I±l 
3 3m 2 g-l-C-foofc. ^*U*H7L=SH 8 . 4nmT?fc 
(9, 1(871^(40. 2 8 cm3 g - 1 T-fcofc 0 
[0 0 2 0] m&ffl 4 

*fasj^ias?r2 5 o'ct vtzsi^itmmwi 1 tc^r 

io 7t?-^Stftf?y© .(10 1) v (0 04), 
(20 0), (105), (21 1) SiV (204) 
d*! 2 0 = 2 5. 3° , 37. 8° , 48. 1 
° , 53. 9° , 5 5. 1° 7° td^a — 

KifetT— * asfgfc feixfc. (10 1) HJJffi&©¥«S;o> 
^.^fefcfeal^SttS 4. 5nmtA>ofc 0 iMMi 

. «i>f)**fcxrotiio. 3 9T-*>ofc„ itmmmi-zi 

17m2g-lffcofc„ Wa?LSil3. 0 nmT- 
[0 0 2 1] USSM 5 

20 Tkt&sj&sit £ 3 o o v. t u fc swttmi&m ik$£<>x 
T-r?—xw.mk?-?><o (ioi) , (004) , 

(2 00), (1 0 5), (2 1 1) *5.fctM2 04) 
(dtS^-f-5 2 0 = 2 5. 3° , 37. 8° , 48. 1 

0 , 5 3. 9° , 5 5. 1° *5itF6 2. 7° — 

■7t£ y£—?ftWb btitz* (ioi) \Mi$fB.<o*tffimi)> 

b*?>ti1&£B*m-±9 2. lnmffeofc, Sfc^WMS 

fii:^f 3 *«)fex(Dffi(4o. i6tj)ofc 0 ttmmmr£4, 

lm 2 g- iT'fe-ofc. T^7L ! St42 0. 5nmtfc 
30 9, MK&mteO. 21cm3g-lT*fcofc 0 
[0 0 2 2] ^^1*5^^2 

fc 0 Jtt£0il8Sp n p 2 W^-fbf-^ CD^-ft;^^ ^T* 

[0 0 2 3] 
m 1 ] 

[0 0 2 4] mjl5ro#f B tt®f^^^ ^-efc5ifci&#Mp c p 
40 l:fc4tf 2t4ifcg®at>l Om 2 g-l^TT*3b>3, 
TUg^O. 0 2-0. 0 3 cm3 g -l|t^f|; 
/h*v\ *^§^Kp f p(4, TK^ftcDliJpt b fct 

JtS?ffii»J4 2 2 5«>f)41m 2 g ~ 1 JT»'>t50K 
*f L5F*S*ffl7L^I4, 4. 6nmi^2 0. 5nm^-eiS 

?LSffi{4 0. 2~0. 4 cm 3 g ~ * <£>fW«9ffiT?fe 9 , 
2 5 0 c C©*^iag[T-*±ffi^Lfc o Tkf^MSSS^ 

1 0 0-2 0 OtJiV^ JtttftafP**#TT?'frfiKUfc 
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B n pl~4(ii^t>(DJt^!iaSp B pl. 2lZi£^ 7~3 2 
S{44. 6nmi^l3. 0 n m<£>ffi<£>1uf-e£> 9 , 

[0025] nmm & 

2 0 gOf^-!)i,f h^rv' KtHe*2 0 0m 

UI)Er7Dyi!|gliJlli, MLT2 0^f|fiS 
LfcSL 1lia«lCT 2 0 0 < C^*3V>T 2 4 R#re«£pL 

V^fflT<e»L, 4. 1 g ©*»W«fiSr#it. XitftlBl 
*fite*TfH:, 7t^-«tf^>© (10 1) , 
(0 04), (2 0 0), (105), (211) 
(2 0 4) 2 8 = 25. 3° , 37. 8 

° , 48. 1° , 53. 9° , 55. .1° &£Tf62. 

7° i^B-K*br-^as»*b*tfc. j»»w«*lt*»- 

b**fcx©IliO.-4 5ffcofc e it3sffiffi(42 4 8 
*ffl?L^a« 0. 26cm3g-lT'fe(3, ^fSWUiPp 1 

[0 02 6] HJgfcl 7 

2 0 g©f^-!?Af b97 r = 3 f~>Ktllg*2 0 0ml 
fc^, fiiBWU:T2 0 0^2 4B£WfS«fLfc. »JE^ 

ft&U 4. 3 g-©'**W»fiSr#fc. XjfcESflSJft-T! 
tt, T^*-*§!i@SHt;^*VCD (10 1) , (0 0 
4), (2 00), (1 0 5), (2 1 1 ) *5j;tM2 
0 4) lCtB^i-52 0 = 2 5. 3° , 3 7. 8° , 4 
8. 1° , 5 3. 9° , 5 5. 1° *5j;tf6 2. 7° 

fc x <£>fi£(4 1 . 1 T*fco fc 0 Jfc3cffi«l4 2 5 3 m 2 g 
-ltfJbofc. ' ¥^ffl?L ! Stt4. 0-nm-efcO, 
flftt 0 . 2 5 c m 3 g - 1 X'h *) , *H5ISfp 1 £ 
C5iW7L#tt&^bT*Jt), mntVX^f-VJxT hy 

[0027] mmm 8 

5 0 0ml (7)t?—%—\Z 2 0 0 g ©f^^7Af 
yyn7jf^v-Ki:^e*2 0 0m 1 Sr^Lfco 
fcitSfefcaiia • 7k?feb7-c^, 3 0 0ml ©ft^^S 
fff7n>lf§tf t, *jf*l 0 0 m 1 ^rJP^T^ 



(5) 

yV-k LfcftflSSt U «*ia!*»K:A*bT 2 0 0 *CT? 
6Sf«Lfc„ 3»J l &!ftSJiS^*Sr«aUfc«, 8 0 
•CTyftJftUfc. *^MS8p B D roX«IIeI^*^b, 2 9 = 
25. 3°, 37. 8°, 48. 1°, 53. 9°, 5 
5. 1° *5£tf6 2. 7° (if— ^aqpL3g&*-U, Tf-^ 

(41 9810^-! T-foofc,, ^ftBTLStt 6 . 3 n m 
Tffet), fUMU&ffliO. 3 1 cm3 g - 1 -Cfcofc, 
io [0 0 2 8] mMM9 

mmm 1 ©*^k«d b p i g & 5 0 0 m 1 t-*-cAix 

fc 4 x 1 0 - 4 2 5 0ml |:iHB b £ 

i&-?4B#iW4 0 0WiaJ±*£g7>-:/£)^TH!t=fU 2 
w t . %6&Sl*M y#— ^^iMt^^^JLffftteK* 

— /U : 7k#mtt= 1 : 3) 6 0 0ml^V7^^IS 

m*f&y>y$:m^mftB.&m$t\stco m&.u*m.\*it 

Ii327ml/ht*9. M^fc^MMtl^^o rti! 

[0 0 2 9] Jt«0<J 3 
JttiE^ 2 <D$Jfp 1 gSrffiV\ H3£0!|9 fcBWfciftffUT 
2wt. %eMMtf^>W?;ftItfc„ #84^ 

o. 3 g^^vNT^jg^j9 knmcima^^&^ 

^tofc^^5, 8 9ml/h-Cfoofc 0 
[0 0 3 0] Hifi^il 1 0 

mmw 3 ©sea i g £fflv\ sum* 9 1 nwfcitflsLT 
30 2w t. %e^s^7t y#-7^.^ft^^ v#?L^tei^ 

SrflsKbfc. *«iiE0. 3 g«:fllv^SafeW9 fcHflite- 
**^»4S«Sr*6fci:r5, 4 0 8ml/hTf*> 
o fc 0 #H;8£0!I fc 5 v * tiHifi^J 9 tc^ Lfc ± 5 (c, 
W(D*ytf-yxmt = ?-f'>'&1Lte*ntek Lfce^fi 
KFttjKtt. lt«W 3 © e^S^to^ i t) t> D 

*1 
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BBSS 


<«-r»> 


<nm> 


<cmV> 




i oor 




2 25 


4. 6 


0. 2 6 




i sor 




162 


5. 2 


0. 2 1 
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133 


8. 4 


0. 2 8 
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2 5 or 




117 


1 3. 0 


0.3 8 




3 0 0T5 




41 


2 0. S 


0.2 1 
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0. 0 2 
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[*BJ&1 ¥f&l 2^3 A 3 1 B (2 0 0 0. 3. 3 
1) 

[fiiiEi] 

gfLTft*. JK^tftBEfl*. — jH^CT i 0 2 • xH 2 O 

[ffi^2] ffiltpO., 1-0. 5 cm 3 g-l*5 
<tO ! ¥^ffllL^3~3 0 nmT^ttSiMfcSllBfc 

[8*^3] fe*a#T^*— *^fc5»#:«lJl£ 

i42|E*<Dy y#-7^^t:^^v#3L^ 0 
[W#gf 4 ] ig^n i iatfe <p y y : 9 * j&fcg: g v 

7fa5fc«, ftit5iir^#tit5-MT i 0 2 • x 
H 2 O (it^cOxtiO — 1. 5©fifT-£>.5) -CS^ttjS. 

111*55) f > = h?r>3^>K**i:» 

«j»i-5ii:SrW«i:-*-5ilffl?US8ia»0. 1- 
0 . 5 cm 3 g-l*5 3 ~ 3 0 n mf* 



(72)38W# 46* Att 

' WMUIMJlfrmMF E«7kS 2 T a 3 # 6 

-202-§- 
(72)3SK# ft* 

•&#J(HiIl-£? ifr&i«F g^=f ft 2 T I 8 # 4 



5ii^tt5-«STi0 2 • xH 2 0-(SC«t>© 

xtio~i. 5<7>mx-hz>) . ■vrnzti^uLytf— y*®t 
z^t&!&m.k-rz>miv&m*o. i~o. 5 cm 3 g 

-1*3^^^71^3-3 0 nmX'^£tlZ>m#:m2_ 

!B*©y ^^SEib^^^^jLffoKJfefrife. 
faftcDy y^-y^^^^>-#?Lfr<7?M3t^fe 0 

[11*510] ff=i?Afh77;^dfi/KtL 
TtlEffli-aii:Sr#«fc-r'5ll*3B4, 5, 6. 7, 8 

£ fctt 9 IB tfetpy- y#-9^BMb^-^^#7Lfr©«jfi* 

i i ] 7km%mwM& ioo c c~ 3 5 o t-e 
$>sr b*mmt-rz>mikm4, s\ 6. 7. 8, 9jg. 
iiii 0 teste© y y#-9*^b^*V#a#©«3i# 



(72) mm Mm -m 

JMUi*Tp*e KWf BITS 19#13# 
F^— 4G047 CA02 CB05 CD01 

4G069 AA08 BA04A BA04B BA27A 
BA27B BA48A EC06X FB10 



